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1 ] 

J^T 5 LT, ±i:^^y'JP>^T?> (MX D A) 

LT, iC7y^| (A A) KWt, v ^h^&^r * # y ^JIHfc 

P) tr;v*yig^ (m) co^m. (ppm) jPtE:* (l) ro* (2) tffi&i-z 

N 7|L 



0 ^P< 3 0 — (1 ) 
0 . 1 s£M< 4 5 — (2 ) 

[nt#3R 2 ] 

1 tciBttoafifcwt?* o t, *9-bfi (b) ^te^; ( 3 ) *mm.-tz, in 



3 < b < 1 0 ••• (3 ) 
[if 3 ] 



0<K*< 5 — (4) 

K*= [AP (MP a) /T (hr) ] / [Q (kg/hr) /S (cm 2 ) ] 
5*;*, AP (MP a) 14, ^rt * > T ^FltOE^j i: »E ofe 
&<0, T (hr) {4, ^ 'J 7 5 Ktll^t ^ 7 ^ ;V ^ ^ flii L fcIU^T^ () Q (k 
g/hr) (4, *"'J7? KWll«!|tf)PiffiiT^ i? % fLTS (cm 2 ) ii 7,^* 
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[0 0 0 1 ] 

[W«Mr] 
[0002] 

(PXDA) ^^y'Ji/>v'7^ (MX D A) ^t^fly'7 5>»Ut 
[0 0 0 3] 

[0 0 0 4] 
[0 0 0 5] 

*°0 7 5 Koa^^p^^^ LT. *°0 7 5 K* K*X -7 -f >mft#%, 36** 

* * x * >mfk^tJ & L < f±j£ v >@Mh^is «t xfr )v u 0 &JSfl;£^ t y 

[0 0 0 6] 

T\ tf nM^Kffi, 11*^7^ ^@fctf>7$ Kft#%, M0 & L < liyx^r 

■7 A £ fgs Sn-T & U-mmm £ ax v> £ (fij x. ii\ 3 ~ 6 #M) 0 L ^ L , 

[0 0 0 7] 

>«ft-fr»^&afirn3t^< ia^jBJL±*o. 0005-0. sitWDtrt 

[#it£M 1 ] wmm 4 9 - 4 5 9 6 0 -f-2ri 

[#ff » 2 ] #WBg 4 9 - 5 3 9 4 5 
[#^m 3 ] #2rBg 4 5 - 1 1 8 3 6 

] #2rBg 45-35667 ^-<2r§}f 
[Wf^ifc 5 ] #2rBg 4 5 - 1 2 9 8 6 ^« 
[#^3tK 6 ] # 5rBS 4 6 - 3 8 3 5 1 -^^R 
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[#St-» 7] #BS 2001-164109 

imx-bm-ik l «t $ 1 1- 2. tin) 

[0 0 0 8] 

tLL, ±t^^ + ->yi/>j;r$^ (MX D A) ^*WflSfl'i:U ±['7 
iafc*#tfjj?UT5 K#J3g«t;T"*oT, z<d ffi.j&(fa tp<ny (p) ^ t ;I/ 

*m;&* (m) <*>#«fcte£©ifiBKa£-*&£fcfc± 7 << )v?-*mm-f2>m^ 
[ns * & 7t ft 

[0 0 0 9 ] 

>^T§> (MX D A) ±C7i;t:^BI (AA) 

KWMtt$ot, -oMi^or/H? (P) trn^^v^m, (m) *?#;rtr 
o^ttisp*; (i) , (2) : 

0s£P<3 Op pm- (1) 
0. 1 =^M< 4 5 p pm- (2) 

(MiNa, Li, K 4' b*CD T )V ij >; &J^M) 

[0 0 10] 

§2^; ( 3 ) : 

3 < b < 1 0 — (3 ) 
[0011] 

v^t, TIBS; (4) : 

0 < K * < 5 ••• ( 4 ) 

K* = [AP (MPa) /T (hr) ] / [Q (kg/hr) /S (cm 2 ) ] 
5£>=K AP (MPa) ti, ^^^^--^ffOTBtW^cOffi^-WJi-e^ 0 
T (hr) (±, ^ V T 5 Fflfttli * y 4 » ? — L fcl$IWC* ^ , Q (kg/h 
r) i±, *"'J7^ FWia^%COn±m*T»* \) , f US (cm 2 ) (i. 7 -f * * - tf> * 
;!![IjfjtT :, £> 0 „ 

[0012] 

£ ppx. & Ci £ ^nTjfg t & £ 0 
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[0013] 
[0 0 14] 

cOj]tI;t;j|v#;Wif -rW7 7^S£, ^/ 7 ^ ^i, V -7 7^I&, dfyiJV^/y'* 

[0015] 

, il:7yt" fBfe*^*, jsfi L< {±8 O-t/^JSLL, J;^iL<li9 O^Wi, 
$ ib K0£ L < ii 9 5 •=E;v%J^±^tr 0 
[0 0 1 6 ] 

£i:^Jr->n>y'7^ y Zj%m L, fcftxf >s>r 5 >, l - * ?-/i/.x^ i/ > 
^7r/, l, 3 -7°n tf >vT 5 >, -f h 9 7 ^ P > y7 5 >, ^> 7 7 f- yy vT 

t^71/> >7 5 >, 7 U >vT 5 >)>f*^f I/>y*7 5 >, Fr^T^lx 
'N* 7 7 >*t<7>1iam!5£S?T$ >m, ^7^y>Jl/>y7^, ,^_^*- (2- 

7 5 7^;v) -9 ^fiy'7 5 >^*ffifflT#l> 0 

[0 0 17] 

-^^>75>!±, 1 ft L < f4 2 ^tt*c7)#j^trffl<^^^^T & ^ffit? § 4 0 

[0 0 1 8] 

V>>7 5 t L < tt 8 0^%M±, iWtL<i*90t^ 

%m±, $ fcfcjif * L< i4 9 5^;V96£Lt#-tf 0 
[0019] 

CO 7 * * T 5 7 * 7°n 7?/")>f* >tf©M!7 5 / iJ )U ^ >mm. 

[0 0 2 0] 

^:||H^ o *° 'J 7 5 KWfltttJSfljtJ K # £ ^# 3 # 'J75 Kl^fOtfJ atli*"'J 7 * * 
-> 'Jl/>7 5 KCO 4 ft^^^y'Jl/y y'7 5>/7yt" 'f 

V 7 7 ;i^4bm-£-#, ^^^y'JV>/A , 7^y';i/>7 vV-? 5 Jl-^ffc^^f lb ft 
-5) o 

[0 0 2 1 ] 

*fi<7)^U7 5 Klf«t^wu>Ji^ (p) tT)V*v£m (M) <o#;tS(4, 

tis^: (i) , (2) ©ftffl^tcit^JU'o 

[0 0 2 2 ] 

0^P<3 Op pm— (1) (ppmli#'Jv-lk g M *) Oft (mg) 
0 . 1 ^M< 4 5 p p m— ( 2 ) 

(M : Na, Li, K&ifOT;V# V&JPHI) 

V >^fiPCSLt, TKtiJ: ^IHKiilppm, $f»WJt<li3 p p 

m, tKffJ L< J4 5 p pm^So ±R»±£P* L< 14 2 5 p pm, «fc L< (4 2 0 

p pm, ZhKifrt L< (4 1 5 p pm, W^jEFt L < }4 1 2 p pm, f ^ffi L < (4 9 p 
p m "C -S o 

[0 0 2 3 ] 
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<tt3ppm, WiL<li5ppm^J 0 ±M\m* L < it 4 Oppm, i^J-J 
L<tt3 5ppm, $^,^-0$L<{±3 Oppm, 4*3 * KffS L < 14 2 5ppm, v> 
or^fiKlHOppm, >mz1ft t L < J4 1 5 p p m, t *) t>lfHtft KiilOpp 

[0 0 2 4] 
[0 0 2 5] 

sBft^ (C-1) ~ (C-4) ^$aMblHW^f^tL£ 0 
[0 0 2 6 ] 



o 

( c - i ) Rl — P — OXj 



R 



[0 0 2 7] 
Ut 2] 



ox 2 

(C-2) R , P OX 



[0 0 2 8] 
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lit 3} 



(C-3) 



o 

II 

-p— 

I 

ox. 



ox 



[0 0 2 9] 

Kb 4] 



(C-4) 



R<0 



OR 6 
I 

P — 



OR 



^7;^;H, Xi ~X 5 ii7}c*, TJls^n,^ 7'J-;i/$, y^nr^^i 7V- 

^7^^ifcur^*i;is, **v»n#s;pfioxi -x 5 Ui ~r 7 o^^i 

(C-l) -e^Sil5*7 7 0llft#»t LTtt, y^WX7^E 7 

[ 0 0 3 0] 
[ft 5] 




[0 0 3 1 ] 
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[ft 6] 




[0 0 3 2] 
[0 0 3 3 ] 

[0 0 3 6 ] 

[0 0 3 8] 

3<Co — b < 1 0 — (3) 
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[0 0 4 1 ] 

iiiWSU>, R^«aiuLov>T, TsBS: (4) 

[0 0 4 2 ] 

0<K*<5 ■•• (4) 

[0 0 4 3] 

*° 'J T 5 KWJ5I«% «■ , -MM tBB f^*-^B fton o 

* ,; - * ® « * * * 2 o M m <d y ; I * 1 11 z ; 6 g ^ i n fe * L fz ° 

f*»«*U 4 h r^L*W^iL™ 

) **a6fe 0 «5> T fi #> =frl±±##|& ( K% 

[0 0 4 4] 

K * = [ap (MP a ) /T fh r) 1 / m m ✓ , v 
AP (MP a) • 4r£vCi-£A [Q (k g/h r) ^ S (cm 2 ) 1 

T (h r) : 5f?i; 7-5 k?*h- H&^n y_ . .. yj 



[0 0 4 5] «3uihi4k ( 1 . 5 3 8 cm 2 ) 



7 1*-* -MM Sr«S i + 4 «I8K* « » - ?~ ? " * A 

I^ifeM] 

[0 0 4 7] 

(1) *VT^ K»JB«JoS#** rfvf * m *>*****TK*m+*. 
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#12 0 0 3 -4 3 5 7 9 0 . 

[0 0 4 8] 

RV=t/t 0 

t o : '<&M<DMT%P$k 

m * y r 5 KftMUft* o * 9 - b ft 

I 4 J N a ^ Li <7) ^J^jff 
(5) WjE±#K^ 



[0 0 4 9] 



K *= [AP (MPa) /T (hr) 1 / rn n /, x 

AP (MP a) • ^+°vi-i^ CQ (k g/h r) /S (cm 2 ) ] 

Q k g/ h r) : *,; T 3 Wfttt ,J t T « .(4 h r) 

*>**M* ( 1. 5 3 8 cm 2 ) 

0 0. 0 7 g, CH3 C 0 ON a 0 ^7 a ^* rt -?? PO2 -H 2 
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#ff 2 0 0 3 - 4 3 5 7 9 0 V : 9/ 

f±H^£ti&^o /to 
10 0 5 0] 
2 

*°ot5 Koi^feiiiii wi±iii i tTOic^o^o fc^u i§mxm-?m 

t©M^f|Uc 0 #"btL^r»flt^4S^« (RV) (±2. 15, Co-bfli7. 8 
X'&otzo %<D%hiltzmm* 1 0 0 L<D7'Uy y-^ftUl 2 0°C(CT 1 2 h r!»£ 
$ h KftM. 1 8 0 1C T? IS ffl <%&m?- v -fmtzo t<Dm<D RV«2. 65 

, C o - b ttli 7 . 8 , 7K^{± 2 OOppmT^ofco i fc, 0 >i^T-i3 £ W> b V 9 
AJi?<0^ii± P = 0 p p m, Na = 0. lpp mT-&o /c 0 -€-0># 0 7 5 K#IJtl&J& 
-|OTM£f$JS U M^T, ^t'f^^^fiLtS g/mi nt-£iff 

<vi±?) zm^m^mmLtzo 4 h 1- iL/;twfE±#M (k * > t± 2 . 2 -c* £«, 

*WLM\^tzhz\h^ f^\t\z X&yjvjMisi&mmZfatefr^tzo 
[0 0 5 1 ] 
&t6ffll 3 

* 'J 7 5 KOl^ftttiW] t LTN a H 2 P O 2 -H 2 0 0. 3 3g, CHsC 
OONa 0. 86g L tzmU±%Mn 1 £ TOKfr o/; 0 l# £ *Lfc#JB& <£> *B*ttt 

K (RV) t±2. 15, Co-bf!i5. 6 "C* v tz 0 %<D% h tifcQtft & 1 0 0 L <r>~? 
U>^-trtai 2 OtCTl 2 h rftj»§*, £ <b KI*3SL 1 8 0 tT'M^g-* , <t 
mk-f-y -fttntzo ^<DV%(DR vti 2 . 6 5, C o - Mitti 6 . 2, Wli2 0 0 pp 
mtr&ofco V is J; (ft h 'J A Jg^W^ili P = 5 p p m, Na = 5p 

pm*C*ofc 0 5 b1#J3§MtJ£, -ttWtttit^sgffl U ^jJ* 

> 7° £-f$ffl LT3 g/mi n "C— feftfflffl Lfc 0 *° 0 v - 4> O** * &tiftg 2 0 ^ m<7? y 

h )v? -x-mML, *~^tf>y°(D->km<Dj±t)%mm']^mmL?zo 4 h rii/cftwt 

!±±mMk (K*) {±3. 9T"$.q/; 0 7 -f ;v * - frVfeK Lfc C >5>, liSDlii^o 

[ 0 0 5 2 ] 

Hlfe#!l 4 

'J 7 5 FOt^'ffililM i Lt N a H 2 P O 2 -H 2 0 1. 5 4g, CHsC 
OONa 0. 5 9 g A L rt: WttHJ&flU 1 t WiM^J ^tz 0 %h *lfcWJJB<A*B***!i 
K (RV) «2. 1 5, C o - btttt 5. 3t^o/; 0 ifc, V^g^JiVt h'Jvi, 
H^^^^ifiP = 9 p pm, Na = 9p pmf*ofc 0 -ZO&b flizWsB £ 1 0 0 L <7) 
•ri^>^--Crt«l 2 0tt:tl 2 h ri£jg|£-£fco ^*"'J7 5 KWflMHjaW * , ~ 

';^-*<^^t/5:ziji#2 0//mO7-f ;v?--eM5§u 3f^r*° > 7°wz:«oi±l) 

Bf^^fBiit^o 4 h r»KL/cm<7)WEE±##m (K * ) ii 4 . 6T'^/;» 7 4 fr? - 

[0 0 5 3] 

^M^S 5 

75 KOM^ffittjSWfc LtN a H 2 P0 2 - H 2 0 2. 6g, CHsCO 
ONa^O. 9 g LfcJa^t±*Jfc« 1 t mUKff o /to # 6 sft^WIB^ffiSttt* ( 

RV) (±2. 15, Co-b{it(±3. 5"C*o*:o -tOW^ttfcWJg* 1 0 0 Lc07V>- 

^-fflai 2 orcti 2 h rfg^^-^r, zhizft&i 8 o o c-emffim^$-&, <^*P# 

fy^iflfco fOHORVIi2. 65, Co-b|i±3. 6, **$l±2 0 Oppmt 
*o7t 0 *7t, 0 >JW ; f-^J:a f t b 'J 9AI^«ittP= 15ppm, Na-15p 

pm*c*ofeo WJ75 WJ1M^^> -W#ma*«fflL, »iB[*-fr % ^^r^> 
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7°ZiHm LT 3 g/m i nt-^i#tB Ltz Q •v-t^Ml*Iit2 0 p m<D7 1 

r?»«u ^^>-f<D~>xm<D&ij^mmmizmmLfzo 4 h r^L^t^re 

[0 0 5 4 ] 

6 

5W»#* ftJKfK »TD - b£ iOOTs^SA^If x.fcF<3#K2 5 
f> /K&flmfrK:, HffLfc ^^fy'Jl'>y7^ 2 7. 6 6 kg, Ti?\£>WL2 6. 4 
lkg, fV7^;H3. 3 4 k g«rrtai 0 ortc-CH^L. L?to 
itttNaH 2 PO2 • H2 0 1. 54g,CH 3 COONa£0. 8g ^AU 
1 5#»#Lfco -5"W«*I*I#I»2 7 0 'Jf hi^KftCIIIL, fertajftl 9 0 °C 

«**2 3 5rt4ofci*jSt?, foi*3J££6 o^nwc#jEKjiL£o ^J±-e-»*^fv> 

tz a #6 *tfc#fl&Offi*J-«ift (R V) \i 2 . 2 , Co-bII±7. 9 t?* o jt 0 * fc, 'J 
^I^J:^ > V 7AI^«IliP- 9 p p m, N a = 1 0 p p mT?*ofc 0 -€-0 
tf^ti^fj!* 1 0 0 L©71/>^-frtSl 2 OtCT 1 2 h r££'B£-£, <% : Mm^ v 
rtftfco fOI*ORVtt2. 2 5, Co-bjgti9. 9, **$l±2 5 Oppmt*o 

U3g/mi nt-gIWL/;„ *° 'Jv- 1»0*M&*atiaS 2 0 p m<D 7 4 )V* - t* 
(K*) t±3. 8*e*ojfc 0 7^^-iiBLfct;%, BIS* •) {±4tea»ofco 

/Co 

[ 0 0 5 5] 

Hitf?!l 7 

»8M», frSN^ M*tf\ iTn- h js J: t/g^x^Al^ff ;i/crt#lft 2 5 0 'J y 
h/WOPRftK.. »ffLfc> ^tv'J l^-7T 5 >- 2 7. 6 6 k g , 7 v t? >@f 2 6 . 4 
lkg, ->^nA^f>i;*^f^3. 4 5 k gfcftffll 0 OtCTi^U aHH&SF 

iftfc L/c Q ffiiafflt LtNaHs PO2 • H 2 O 1. 54g, CH 3 COONaH. 
8 g*fiXUl 5#*#Lfc„ -?-<7>i#Ml*J#f§2 7 0'J -7 h/KD5USfefc5$3&L, £r 

Ml 9 0°C, f&rtEEl. 0MP aO*ftTta#tta£e*fto STffli - ***^ 

J±TiflWTV\ B*J(fiJKtr3iL3t^"C*^SrflfjhL, 2 0«fU; o R 
JG&teTas^flJE. *) ffi LP £ DSftWJfltfcflfc'J ffi L, ^H'fb$*T^ h9>K* '7^-i:t 

mm* -y 7°%mzo # <b tutwi&offiw-tt* ( r v) a 2 . 3, c o - b m± 6 . 

o/So tfz, U yWftS h 0 «7^iIT-0^£{±P= 9 p pm, Na=10ppm 

t?*ofc 0 t^biitzmm* 1 0 0 L<7):/V>^--eF*Ir&l 2 OtCT 1 2 h r3£j&$ 
it", -^<7?0#©R V«2 . 3, Co-bt!i6. 9, *^tt 2 5 0 

*">^«IU6 g/mi n-C-jEiffUlL^o ^'Jv-^Oitl^Ilf 2 0 ^ mcO 
7^;v*-i?ML, ^*°>-7"OZ:^:1i|c0J±7J^M^HlB«L^o 4hr*lfcft<0 
WJE_h##& (K*) \±2. 8T**ofc 0 7 -f )\s?~*mnL?ztZ?>, Bt£t*)i*mfr 

oito %htitzwmLj&m&<v$$k%fc&m*mmLtzt ta, m^t^i^^^imam 
mzMfr^jzo 

[0 0 5 6] 

^ife^il 8 

*''J7? h*<D&&-ftm±ffiitoM t L"CH 3 P O 2 0. 53g, LiOH-H 2 0 1 
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. 5 g^sAL/;Wi(iii« i tmmzft otzo n^^tMmnm^ (rv) : 2 

. 15, Co-btl±9. 2 T:-abo^o -?-0#£> ti/t^t* 1 0 0 L^r 1^ > 

1 2 OT^T 1 2 h r S&Krtftl 8 OTCfBil^H, 

fco ^BtORVI12. 67, Co-bfi{±9. 4, 7jc»2 0 0 p pmt^c^o i 
0 >JIT-i3 «£ O 8 '-^- ]- U <7 AIK^JSHfJtli P=5ppm, N a = 0 . 1, L i = 5 p 
pffit*o/:„ 5 F#flit«tJ * > -$W fcB$£ Srttffl t , $Ik $ * f , ^ *° 

>7^f$fflLT3 g/mi n-e— fei#tBt/io *"'Jy-*^II^«2 0^m<7)-7 

[0 0 5 7] 

9 

**'J7? KOS^^ti^W tLTHs P0 2 0. 53g, KOHfcO. 8g£$: 

xLtzvxftitmmM i tmm-ftofco mhtitzmm&nmm (rv) : 2. 10, c 

Tl 2 h r»£it\ SfcKrtiftl 8 0 °C-emffifi#$^, ^^f-y/*#7^ 0 f$ 
6DRVfi2. 62, Co-bf=9. 2 , Tfc^spMi 2 0 0 p p m-C& o ifco t tz, U >M 
T-isi^TiV* V ^HT-co?S^fitiP = 5ppm, Na = 0. 1, K=5ppmt'*o 
tz 0 WJ7 5 Ftllli^, -|iWffl$i£l$fflU ^-V^^y^ffl 
Lt3g/mi nt-tifflBLfco Y-cf«ii|*Ili2 0^mW7^;^-t- 

(K *) ii3. SX~&^tz 0 7>f ;^-£*£flL/cfc 1J l±*ft:fr->fco 

[0 0 5 8 ] 

JfctfcflJ 1 

*''J 7 5 KWl^liiW i LCN a H 2 P O 2 - H 2 0 5. lg, CH 3 CO 
O N a * 4 . 0 g Lfc&*Mi^M$l 1 fc WIM tefr o fc„ # & ftfc#J»0*B***!i8? ( 
RV) i±2. 15, Co-bjgf±3. 4t|>ofco il£ #81 £ 1 0 0 L©7U> 

^--ertil 2 0°CCtl2h rS£&$-g\ $6twfiftl 8 0 WIUM^-*, <%*PI£ 
f-y ^OB#(ORV{± 2. 6 5 , C o - bliti 3 . 8 , jjc^fi 2 0 0 p p mf 

afcofco 0 >H^i3J:^ h 0 •> AJg^O^#St± P = 3 0 p p m, Na = 45p 

pmT-2bcfco F#tJt&j&«, -Wffl»fcb«*ffifliU »»$*-c, 

>7"*ffflU3 g/mi nX~—fe-M:n&LtZo # 0 ^- 4>^)»*ftM 2 0^m<7)7 
^^-tajiL, > "7°<7)Z:^1f!iJ<7)ffi7j ^ WStUCfBIt L/co 4 h r ift L 

EE_h##gSc (K*) 146. 0T-zb^fco 7^^-*iBLfcfci%, itt* »? ***>T 3&» 

[0 0 5 9 ] 

JfcttW 2 

*" V 7 5 K<^S^ftl±i»J HC N a H 2 P O 2 - H 2 0 17. lg, CHsC 
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